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A PRE-IMPOUNDMENT STUDY OF SWAMPS IN THE
KAn~JI LAKE BASIN
A. M. A. lMEYBORE AND O. BAKARE*
Department oj Biological Science, University oJlJe.
lIe-lfe; Negeria
ABSTRACT
This paper gives an account of the weI season swamps in the River Niger valley
within the area now submerged by the Kainji Lake. Their ecology was studied
with re?pect to the soils, plant cover, water chemistry and plankton concentra-
tions. Tbc:ir value to the fishery in the river basin was discussed.
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Of the 1250 Km 2 of land now submerged
as a consequence of the formation of Lake
Kainji, swamps formerly occupied about
40 % (EVANS and lEN NES, 1967). These
swamps are no more and it now appears
very unlikely that extensive swamps will
be formed at the margin of the new lake.
Apart from some general references made
about the importance of these swamps
WHITE (J 965), REED, (1967), COOK (J 968)
IMEVBORE (J969) no real study of their
ecology has been undertaken. This is why this
study was undertaken in order to describe
their general ecology as it was before the
lake was formed, to draw attention to the
important role which they played in the
economy of the river and to enable the
situation before to be contrasted with that
after the lake was formed.
This study was undertaken between 1966
and 1968 and it deals with the plant cover
and soil of the swamps, chemistry of swamp
waters, their micro'-orgamsms and fish .
The soil was sieved for particle size, then
analysed for organic carbon by the wet
oxidation and the semi micro Kjeldahl method
reported by NEWELL (1965) and various
other workers. The micro-organisms present
in the water and in the top soil were deter-
mined according to tht: method described
by POCHON and TARDIEUV (1962).
Fish caught in the river-swamp system were
measured and weighed and their stomach
contents analysed.
General features
Descriptions of the geology and geo-
graphy of the Niger valley in the area now
submerged by Lake Kainji have been
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Figure I. Map of The Kainji Reservoir Showing the extent of the Annually
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Table 1. The particulate composition of the bottom deposits of the River Niger, its tributaries and its swamps
(BAKARE, 1970). Data as percentages)
RIVER NIGER TRIBUTARIES I SWAMPS
Tunga
Type of Particle Shagunu Kainji Kpan Swashi Timu YU1l1U Shagunu Teku
Granules (2 mm.) 0.0 5.8 6.8 2.1 7 2 5.3 0.0 13.8
Very coarse sand
(2-1 mm.) 0.0 7.3 7.2 6.3 15.6 3.8 0.0 5.6
Coarse sand (1-0. mill.) 0.4 38.4 23.0 31. 9 53.3 12.7 0.0 12.4
Medium sand
(0.5-25 mm.) 62.5 22.5 32.7 22.1 15.6 25.7 1.0 14.9
Fine sand (0.25-15 mm) 34.0 5.9 18.9 16.6 3.0 34.5 3.0 22.9
Very fine sand
(0.15-0.06 mm) 0.9 I .2 5.8 9.0 0.4 8.6 8.5 9.3
Silt (0.06 mm.) 1.0 I .9 5.0 11.9 0.4 9.1 86.4 16.7
























Coarse Medium I Fine sand Very finre
sand sand \ sand
(1-0.5 (05.-025 (0.025-0. I5 (0.15-0.06 (006
mm.) mm.) I mm.) mm.) mm.)
~I-C-I-N-I-c-,~I-C--N-I-C-~I-C-
R-i-v-e-r-N-i-ge-r-,-S-h-a-gu-n-L-\-(e-d-g-e-o-f--I---/--I---'I----
river) - - - - - 0.09 0.59 0.14 1.15
River Niger, Shagunu (middle of I I
river) I 0.05 0.09 O. 19 0.65
River Niger, Kainji (middle of I
river) O.OJ 10.06 0.04 0.19 0.07 0.25
River Kpan O.Ol 0.04 0.02 0.08 0.04 0.12
River Swashi 0.06 0.10 0.09 I 0.60 0_.11 I 0_.75
River Timu
R~r~mu I ~.
Tunga Teku Swamp 0.061 0_.41 I 0.05 I 0_.~5
Shagunu Swamp -
fish and molluscs, the swamps were richer
feeding grounds than either the main river
or its tributaries.
Physical and chemical properties of swamp
water. Light penetralion and temperature
As expected, pradically DO light reached
the water where the plant cover was complete.
On the other hand, Secchi disc readings
taken in open patches of water within the
swamps showed that swamp water was
very transparent. For example, when Secchi
disc transparency was 0.8 m and 0.65 m
in the river in December and February
respectively, corresponding values in a fring-
ing swamp within the same neighbourhood
were 3.]m and 1.Im. The difference in
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w a t e r w a s d u e u n d o u b t e d l y t o a f a s t e r
s i n k i n g r a t e o f s u s p e n d e d m a t t e r i n s t a g n a n t
s w a m p w a t e r .
T a b l e 3 c o m p a r e s s u r f a c e w a t e r t e m p e r a -
t u r e s t a k e n i n s w a m p s a n d t h e r i v e r . A s t h e
t e m p e r a t u r e s w e r e n o t t a k e n a t t h e s a m e t i m e
o f d a y d u r i n g t h e . d i f f e r e n t m o n t h s , t h e
f i g u r e s d o n o t r e p r e s e n t s e a s o n a l v a r i a t i o n s .
T h e y s h o w h o w e v e r , t h a t i n a l l m o n t h s , t h e
t e m p e r a t u r e o f s h a d e d w a t e r w a s l o w e r t h a n
t h a t ' o f b o t h f l o w i n g w a t e r a n d o p e n l a g o o n s
w i t h i n t h e s w a m p s . U n s h a d e d w a t e r w a s
f o u n d t o b e s u p e r f i c i a l l y s t r a t i f i e d b u t s w a m p
w a t e r t e n d e d t o s t r a t i f y m o r e i n t h e i m m e d i a t e
l a y e r s a b o v e t h e m u d ( s e e F i g . 2 ) . I t i s i n t e -
r e s t i n g t o n o t e t h a t C A R T E R , ( 1 9 5 5 )
f o u n d a s i m i l a r r e s u l t w i t h i n p a p y r u s s w a m p s
i n U g a n d a .
C o m p o s i t i o n o f S w a m p W a t e r s
T h e s w a m p w a t e r s w e r e g e n e r a l l y a c i d
o r w e a k l y a l k a l i n e ( s e e T a b l e s 4 a n d 5 ) .
T h e c o n c e n t r a t i o n s o f s o d i u m a n d p o s t a -
s s i u m i w a s h i g h e r i n t h e f r i n g i n g s w a m p t h a n
i n t h e m o r e p e r m a n e n t T a n g a - t e k u s w a m p .
T h e s a m e w a s t r u e f o r p h o s p h a t e b u t t h e
r e v e r s e w a s t h e c a s e w i t h d i s s o l v e d i r o n .
T h e c o n c e n t r a t i o n o f c a l c i u m s h o w e d a
s e a s o n a l v a r i a t i o n w i t h t h e h i g h e s t v a l u e s
i n D e c e m b e r a n d l o w e s t d u r i n g t h e
J u n e - S e p t e m b e r p e r i o d . T h e h i g h v a l u e i n
D e c e m b e r c o u l d b e a s s o c i a t e d w i t h t h e
e n r i c h m e n t f r o m t h e B l a c k F l o o d ( I M E V -
B O R E , 1 9 7 0 a ) . N i t r a t e a n d c h l o r i d e c o n -
c e n t r a t i o n s w e r e a p p r e c i a b l e b u t t o t a l a l k a -
l i n i t y w a s p a r t i c u l a r l y h i g h ( o v e r I m e q j L ) .
I M E V B O R E ( 1 9 7 0 a ) h a s point~d o u t t h a t
s u c h h i g h a l k a l i n i t i e s b u t J o w p H w a s
p r o b a b l y d u e t o t h e p r e s e n c e o f h i g h c a r b o n
d i o x i d e c o n c e n t r a t i o n s r e s u l t i n g f r o m o r g a n i c
d e c o m p o s i t i o n . O n t h e o t h e r h a n d , i t w a s
r e m a r k a b l e t h a t o x y g e n v a l u e s w e r e a p p r e -
c i a b l e a n d a m m o n i a c o n c e n t r a t i o n s f a i r l y
l o w s e e ( T a b l e 6 ) .
C o m p a r e d w i t h t h e r i v e r , s w a m p w a t e r s
w e r e m u c h r i c h e r i n t h e i r o v e r a l l c o m p o s i t i o n .
T h e r e f o r e , t h o s e s w a m p s f r i n g i n g t h e ( i v e r
m u s t c o n t r i b u t e i o n s t o t h e r i v e r p a r t i c u l a r l y
d u r i n g t i m e s o f l o w w a t e r l e v e l s ( A p r i l - J u n e )
w h e n t h e r e w a s a g e n t l e c u r r e n t f r o m s w a m p
t o r i v e r .
B I O L O G I C A L D A T A
( a ) M i c r o - o r g a n i s m s
T h e r e s u l t s f o r t h e m i c r o b i o l o g i c a l a n a l y s e s
f o r b o t h w a t e r a n d m u d a r e s h o w n i n T a b l e 7 .
W h i l e f u n g i w e r e m o r e a b u n d a n t i n t h e
r i v e r , t h e c o n c e n t r a t i o n s o f t h o s e o r g a n i s m s
s u c h a s a c t i o n o m y c e t e s , s t a r c h d e c o m p o s e r s ,
p e t c i n a n d h e m i - c e l l u l o s e d e c o m p o s e r s w h i c h
o b t a i n t h e i r e n e r g y f r o m o r g a n i c s u b s t r a t e s
w e r e s u b s t a n t i a l l y h i g h e r i n t h e s w a m p s .
O n t h e o t h e r h a n d , n i t r i f i e r s , d e n i t r i f i e r s
I
S h a g u n u - S
2 3 . J 1 . 6 5
1 5 . 1 2 . 6 5
2 3 . 6 6 6
2 8 . 6 . 6 6
6 . 7 . 6 6
2 . 9 . 6 6
2 . 1 1 . 6 6
2 . 1 2 . 6 6
Tunga-Te~
2 3 . 1 1 . 6 5
1 0 . 1 2 . 6 5
1 1 . 1 . 6 6
1 2 . 3 . 6 6
2 3 . 6 . 6 6
1 6 . 9 . 6 6
3 . 1 2 . 6 6
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Table 4. Chemical properties of swamp waters. (mg/l)
pH Na K Ca Mg Fe P0 4 HC03 NO} CI 02 SI02
(total) (meq/l)
Fringing Swamp
2.9.66 (Shagunu) 6.7 3.5 1.6 3.8 4.3 2.4 0.16 0.74 0.6
2.11.66 6.67 5.2 1.9 1.3 3.3 3.5 0.28 0.77 1.6 5.03
3.11. 67 6.68 6.2 1.4 2.5 3.1 8.0 0.12 0.77 4.0
3.12.67 6.35 4.0 2.3 6.7 3.6 3.25 0.02 0.70 I. 79 5.4
2.2.68 7.25 3.1 1. 35 4.5 2.3 0.24 0.2 0.77 30 9.4
9.3.68 3.5 1.8 5.0 2.0 0.1 0.03 0.77 1.5 9.9
----------
Open water in Swamp
2.2.68 7.20 2.7 1. 35 3.7 1.8 0.15 0.08 0.77 2.0 5.44
9.3.68 3.7 1.7 4.5 2.0 0.07 0.07 0.048 0.77 2.0
-------
Shagunu-SW-Swamp
23.11. 65 6.44 0.16 0.45 5.17 2.09 0.96 1.0 0.76 0.56
15.12.65 6.3 0.43 0.307 l8.75 0.26 0.7 0.4 1.7 0.12 0.07 7.13 16
23.6.66 6.64 6.25 4.0 10.2 8.71 0.1 0.13 0.9 0.28 2.0 J8.2 160
28.6.66 6.73 4.5 0.65 11.03 3.19 0.78 0.06 0.89 0.28 2.2 7.84 llO
6.7.66 6.45 3.6 0.75 3.8 I. 31 0.07 1.4 1.4 2.5 495
2.9.66 6.85 1.1 2.45 2.5 3.60 4.8 0.12 0.6 3.6 1.0 3.6
2.11 .66 6.61 3.7 24 5.5 4.6 10.8 0.008 0.77 2.9 1.0 2.9
2.12.66 6.51 5.0 2.0 5.04 4.6 12.5 0.12 1.01 0.28 3.0 2.5
-----
Tunga-Teku Swamp
23.11.65 0.84 339 4.49 5.38 0.28 1.6 1.2 0.95 0.05 0.07 14 14
10.12.65 6.84 3.99 8.93 10.99 0.39 0.70 0.4 1.05 0.1 0.08 3.83 3'2
11 .1. 66 6.93 4.18 9.48 7.76 3.8 0.28 04 I .1 0.06 0.14 6.38 50
12.3.66 3.99 9.97 8.67 4.53 0.08 04 1. 15 0.4 4.5 4.92 100
23.6.66 6.62 4.1 10.0 6.97 7.94 0.09 0.16 0.65 0.73 4.0 11.9 180
16.9.66 0.8 1.6 1.7 2.5 5.15 0.28 1.0 61
3.12.66 6.64 4.1 2.6 5.5 13.3 6.0 0.2 0.87 4.0 4
Table 5. Chemical properties of some fringing swamps (mg/I)
I I -Kokora Amboshidi Wara SWASHlDate
12.]].66 12.1166 12.11.66 12.3.66 12.11 .66
pH 6.0 6.34 6.08 - 7.14
K+ 0.8 4.7 4.7 4.50 3.2
Na 3.3 3.5 2.2 2.6 3.3
Mg 11. 7 3.6 4.1 3.67 2.3
Ca 34 3.4 2.5 7.75 2.5
P0 4 0.004 0.04 0.005 04 0.024
Fe (total) 0.24 0.37 0.50 0.12 0.62
SI02 50.0 50.0 42.5 100 3.75
RC03 1.45 0.87 0.72 0.85 0.68
Total N. 29.1 J4.5 9.7 - 24.2
CI 1.0 2.0 2.0 249 1.0
02 - - - 6.95 I -AI 047 0.12 0.67 - 0.12
Hi [ l S
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T a b l e 6 . A m m o n i a C o n c e n t r a t i o n i n t h e m a i n r i v e r , t r i b u t a r y s t r e a m s . S w a s h i a n d K p a n a n d n e i g h b o u r i n g
S w a m p s . l l l g / ! )
I
R I V E R
S W A M P S
D a t e
N i g e r
S w a s h i K p a n T u n g a - T e k u '
S h a g u n u S w
2 3 . 1 1 . 6 5
0 . 0 6
0 . 0 4
0 . 0 6 0 . 0 8 0 . 1 2
1 1 . 1 . 6 6
0 . 0 2
-
0 . 0 2 0 . 1 0 -
1 2 . 3 . 6 6
0 . 1 8
0 . 1 0 0 . 1 6 0 . 2 0
-
2 3 . 6 . 6 6
0 . 5 9 0 . 3 6
0 . 6 3 0 . 7 3 0 . 4 9
2 8 . 6 . 6 6
-
0 . 5 8
0 . 6 3
0 . 5 7 0 . 4 0
1 2 . 8 . 6 6
0 . 4 6 0 . 1 4
- -
0 . 6 6
~ - : ' - 0 - ) (
, = = = = = -
) (
- . . . . . - x
b .
a n d a m m o n i f i e r s w e r e m o s t a b u n d a n t i n
t h e r i v e r w a t e r . S w a m p w a t e r a l s o c o n t a i n e d
h i g h e r d e n s i t i e s o f a e r o b i c n i t r o g e n f i x e r s ,
a n a e r o b i c n i t r o g e n f i x e r s , a e r o b i c c e l l u l o s e
d e c o m p o s e r s a n d a n e r o b i c c e l l u l o s e d e c o -
m p o s e r s t h a n r i v e r w a t e r . A l l i n a l l , t h e
b a c t e r i a l f l o r a i n t h e b o t h s w a m p w a t e r a n d
m u d w a s d e n s e r t h a n t h a t i n t h e r i v e r . T h e
s a m e r e s u l t w a s t r u e f o r p h y t o p l a n k t o n ( s e e
T a b l e 8 ) . W i t h r e s p e c t t o z o o p l a n k t o n ,
n o . d i r e c t s a m p l i n g w a s d o n e , b u t t h e
e x a m i n a t i o n o f f i s h s t o m a c h s o f S y n o d o n l i s
a n d A l e s t e s s p p s h o w e d t h a t t h e i n v e r t e b r a t e
f a u n a w a s b y f a r m o r e a b u n d a n t i n t h e
s w a m p s t h a n i n t h e r i v e r . T h i s w a s p a r t i -
c u l a r l y t h e c a s e w i t h c l a d o c e r a n s w h i c h
d o m i n a t e d t h e d i e t o f S y n o d o n t i s m e m b r a n a -
c e u s a n d A l e s t e s d e n t e x . I n o n e s p e c i m e n o f
S . m e m b r a n a c e u s ( l e n g t h 1 6 . 5 e m , w e i g h t
1 4 0 g m ) , 2 5 , 1 9 5 c 1 a d o c e r a u s w e r e c o u n t e d .
( b ) F i s h e r i e s
( i ) D i s t r i b u t i o n o f f i s h
T h e s y s t e m a t i c l i s t o f s p e c i e s f o u n d i n
t h e a r e a h a s b e e n g i v e n b y D A G E T ( 1 9 6 2 ) ,
B A N K S e t a l . ( 1 9 6 5 ) a n d M O T W A N T
a n d K A N W A I ( 1 9 7 0 ) . A l l o f t h e o v e r 1 0 0
s p e c i e s l i v i n g i n t h e r i v e r w e r e f o u n d a t s o m e
t i m e o r t h e o t h e r w i t h i n t h e s w a m p s . A c c o r -
d i n g t o M O T W A N J ( 1 9 7 0 ) t h e v a s t m a j o r i t y
o f t h e f i s h r e s p o n d e d t o t h e c h a n g i n g h y d r o -
l o g i c a l c o n d i t i o n s i n t h e r i v e r a n d d i s p l a y e d
a s e a s o n a l r h y t h m .
F r o m J a n u a r y t o A p r i l , t h e f i s h p o p u l a t i o n s
a r e s t a b l e a n d c o n f i n e d m a i n l y w i t h i n d e e p e r
r e g i o n s o f r u n n i n g w a t e r e s p e c i a l l y w h e n
r i v e r l e v e l s t a r t s t o d r o p a n d t e m p e r a t u r e s
b e c o m e h i g h . L a t e r , b e t w e e n M a y a n d
J u l y , d u r i n g t h e o n s e t o f t h e r a i n s t h e f i s h
m o v e a r o u n d a n d u p s t r e a m . T h i s i s a l s o
t h e a c t i v e f e e d i n g p h a s e a n d t h e p e r i o d
w h e n a f e w m a y s t a r t t o s p a w n . B e t w e e n
O c t o b e r - m i d N o v e m b e r , t h e y o u n g a n d o l d
p o p u l a t i o n s a l s o f e e d i n t e n s i v e l y w i t h i n
t h e f l o o d p l a i n s . F r o m m i d - N o v e m b e r t o
D e c e m b e r , t h e o l d e r f i s h r e t u r n t o t h e r i v e r
( m o s t l y M o r m y r i d a e , A l e s t e s , L a b e o , B a r b u s ,
D i s t i c h o d u s , C h r y s i c h t h y s , L a t e s ) A u c h e n o -
g l a n i s a n d C l a r o t e s ) . Y o u n g f i s h o f t h e s e
s p e c i e s a l s o m o v e o u t o f t h e s w a m p s a t t h i s
t i m e a l t h o u g h t h o s e o f T i l a p i a , S y n o d o n t i s ,
C l u p i s u d i s , G y m n a r c h u s , P o l y p t e r u s , C l a r i a s
a n d l l e t e r o b r a n c h u s t e n d t o r e m a i n l o n g e r i n
t h e s w a m p s . I n g e n e r a l , s p e c i e s b e l o n g i n g t o
t h e C i c h l i d a e , O p h i o c e p h a l i d a e a n d M a s t a -
c e m b e l i d a e t e n d e d t o b e c o n f i n e d a l m o s t
e x c l u s i v e l y t o s w a m p s a n d t h o s e p o r t i o n s
o f t h e r i v e r a d j o i n i n g s w a m p s . T h e r e i s
a l s o e v i d e n c e t h a t A l e s t e s l e u c i s c u s a n d
P r o t o p t e r u s a n n e c t e n s e n t e r e d t h e s w a m p s
t o b r e e d a s e c o n d t i m e d u r i n g t h e D e c e m b e r
f l o o d ( I M E V B O R E , 1 9 7 0 b ) .
A s h a s b e e n p o i n t e d o u t , t h e s w a m p s
w e r e a l s o u s e f u l a s f i s h f e e d i n g g r o u n d s
( B A K A R E 1 9 6 9 , T M E V B O R E 1 9 7 0 , a n d
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Table 7. Micro-organisms in water and mud from river and swamps. (No/ml.)
Content of Total Total Aerobic Anaerobic Proteoly-
solids in micro- micro- Actino- Nitrogen Nitrogen tic Organ- Algae




River water (surface) i 7.3xl0· 3.5x 10' 1.0x 10" 7.9xlO' 10.5 2.9 5.8x 103 6.6x 10'
Swamp Water
(surface) 7.9xlO' 6.3 x 10' 1.9 x 10" 7.1 x 10' 2.1 x 10' 3.7xI0" 9.3x 10" 15.2
River Mud 29.89 8.4 x 1011 1. 3 X 1011 6.6x 108 1.4xlO3 10.4 7.5 x 10' 5.9x 1011 7.1 x 10"
Swamp Mud 8.63 8.2 x 1011 .5.1 X 1011 7.3 X 108 8.7x 103 5.3 1.2x 103 4.9 X 108 9.1 X 10'
Table 7. (Continue*).
I
I DenitrifiersAmrnoni- Nitrifiers Nitrifiers
fiers (N0 2) (N03)
River water (surface) 9.1 x 103 6.7 5.3 8.8 X 103
Swamp water (surface) 2.9 2.0 5.3 x 105 5.3xl0'
River Mud 1.2x101O 7.4x 10' 1.9x 10' • 7.1 x 10"








Pectin I Hemicellu-I Cellulose Cellulose Zdecompo- decompo- decompo- decompo- decompo-
sers sers sers sers sers -l::r:
t'I1
4.6x 10' 8.8 x 10 5.2x 10' 8.2 9.7 i"»
4.1 x 10' 7.0x 10' 6.5 X 10' 4.6 8.5xlO ~6.0x 10" 1.2x 10' 2.3 X 1011 7.8xlO 1.3xlO" ~
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T a b l e 8 . P h y t o p l a n k t o n b i o m a s s i n r i v e r a n d s w a m p a s C h l o r o p h y l l A ( m g J m
3
)
D a t e
R i v e r N i g e r F r i n g i n g S w a m p
R i v e r S w a s h i
F r i n g i n g S w a m p










2 . 2 . 6 8
1 5 7
3 3 5
1 2 8 4 1 0
9 . 3 . 6 8
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t h a t f i s h b e l o n g i n g t o a l l t r o p h i c l e v e l s w e r e
f e e d i n g m a i n l y i n t h e s w a m p s . T h e p i s c i v o -
r o u s s p e c i e s s u c h a s B a g r u s b a y a d , B . d o c m a c ,
H y d r o c y n u s v i l l a t u s , H . f o r s k a l i i , P a r a o p h i o c e -
p h a l u s o b s c u r u s , ' P o l y p t e r u s b i c h i r , P . e n d -
l i c h e r i a n d S c h i l b e m y s t u s w e r e f o u n d t o
c a t , : h t h e f r y a n d j u v e n i l e s o f t h e i r p r e y
s p e c i e s m a i n l y w i t h i n t h e s w a m p s . S i m i l a r l y ,
A l e s t e s d e n t e x , A . b a r e m o s e a n d A . n u r s e
w e r e f o u n d t o f e e d i n t e n s e l y o n z o o p l a n k t o n
i n t h e s w a m p s .
H e r b i v o r o u s s p e c i e s s u c h a s D i s t i c h o d u s
r o s t T a t u s , D . b r e v i p i n n i s , D . e n g y c e p h a l u s
a n d C t e n o p o n a k i n g s l e y e a a l s o f e e d i n t e n s e l y
w i t h i n s w a m p s . I n t h e c a s e o f d e t r i t u s
f e e d e r s s u c h a s C i t h a r i n u s c i t h a r u s , C .
l a t u s , L a b e o c o u b i c a n d B a r b u s o c c i d e n t a l i s ,
t h e s w a m p s c o n t a i n e d f i n e p a r t i c u l a t e m a t t e r
( p a r t i c l e s i z e 0 . 0 6 - 0 1 m m i n d i a m t e r ) w h i c h
w a s p a r t i c u l a r l y s u i t a b l e a s f o o d b e c a u s e
o f i t s h i g h o r g a n i c m a t t e r c o n t e n t . B A K A R E
( 1 9 6 9 ) c a l c u l a t e d t h a t i n f a c t 9 5 % o f t h e
s w a m p a r e a w a s c o v e r e d w i t h t h i s f i n e
p a r t i c u l a t e m a t t e r .
S p e c i e s ~n t h e g e n u s S y n o d o n t i s ( f o r m i n g
a b o u t 1 8 % o f t h e t o t a l f i s h p o p u l a t i o n
i n t h e r i v e r ) w h i c h w e r e m o r e o r l e s s o m i n i -
v o r o u s a l s o f o u n d s u f f i c i e n t f o o d i n t h e
f o r m o f a q u a t i c i n s e c t s , f l o a t i n g v e g e t a t i o n ,
g r a s s e s a n d m o l l u s c s w i t h i n t h e s w a m p s
( s e e T a b l e 9 ) .
D I S C U S S I O N
D e s p i t e t h e m a n y r e p o r t s o n t h e e c o l o g y
o f t r o p i c a l A f r i c a n s w a m p s , o n l y a f e w
s t u d i e s h a v e a n y r e l e v a n c e t o s w a m p s i n
W e s t A f r i c a . T h e s w a m p s i n E a s t A f r i c a
h a v e b e e n m o s t s t u d i e d ( J O S E P H a n d
M A R T I N 1 9 0 2 ; H O P E , 1 9 0 2 ; B R O U N ,
1 9 0 5 ; B E A D L E , 1 9 3 2 ; 1 9 3 3 , 1 9 5 7 , 1 9 5 8
1 6 9 1 ; B E A D L E , & L I N D , 1 9 6 0 ; T H O M A S
1 9 6 1 ; D E B E N H A M , 1 9 5 2 , C A R T E R , 1 9 5 5 ,
E G L E U N G ; 1 9 3 4 , 1 9 3 5 L I N D 1 9 5 6
L I N D a n d V I S S E R , 1 9 6 2 ; W A S A W O ,
1 9 6 3 ) . T h e s e s w a m p s a r e k n o w n t o b e
e x t e n s i v e a n d t o i n c l u d e p e r m a n e n t l y o r
s e m i - p e r m a n e n t l y w a t e r l o g g e d c o n d i t i o n s
o v e r g r o w n b y C y p e r u s p a p y r u s s t a n d s . F o r
e x a m p l e , o f U g a n d a ' s 8 0 , 0 0 0 s q m i l e s t e r r i -
t o r y , 6 % i s p e r m a n e n t s w a m p ( W A S A W O ,
1 9 6 3 ) .
T h e p o s i t i o n i s v e r y d i f f e r e n t i n W e s t
A f r i c a w h e r e t h e g e o l o g i c a l e v e n t s d i d n o t
p r o d u c e a n y t h i n g e q u i v a l e n t e i t h e r t o t h e
R i f t V a l l e y s o f E a s t A f r i c a o r t o t h e f l a t
s w a m p y b a s i n s b e t w e e n t h e m . I n t h e W e s t ,
s w a m p s a r e a s s o c i a t e d w i t h f l o o d a n d d e l t a
p l a i n s a n d o w e t h e i r o r i g i n t o t h e d e p o s i t i o n
o f r i v e r - b o r n e m a t e r i a l w h e r e v e r t h e t e r r a i n
i s f l a t .
T h e r e w e r e a b o u t 5 0 0 k m
2
o f s e a s o n a l
s w a m p s i n t h e a r e a n o w c o v e r e d b y L a k e
K a i n j i . T h e s e w e r e a l l w e t s e a s o n s w a m p s
f o r m e d p a r t l y b y t h e o u t f l o w f r o m t h e
R i v e r N i g e r a n d p a r t l y b y r a i n a n d g r o u n d -
w a t e r . T h o u g h t h e s w a m p s h a d a n a n n u a l
l i f e o f s i x t o n i n e m o n t h s , t h e y h a d a g r e a t
e f f e c t o n t h e g e n e r a l b i o l o g i c a l e c o n o m y
o f t h e r i v e r . T h e y w e r e v e r y p r o d u c t i v e
a n d t h e y c o n t a i n e d h i g h d e n s i t i e s o f o r g a n i c
m a t t e r , m i c r o - o r g a n i s m s , v e g e t a t i o n , p h y t o -
p l a n k t o n a n d i n v e r t e b r a t e s . I t w a s n o t
s u r p r i s i n g t h e r e f o r e t h a t t h e y w e r e r i c h
f i s h - f e e d i n g g r o u n d s a n d t h a t t h e y s u p p o r t e d
a g o o d f i s h p o p u l a t i o n . R E E D , ( 1 9 6 7 )
e s t i m a t e d t h a t t h e s e s w a m p s c o n t r i b u t e d
o v e r S O % o f t h e f i s h c a t c h e s m a d e b y t h e
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Length range Algae Succulent Grass Chiro- Molluscs
I (em) (gm) shoots nomidI larvae!
I
I 8.0-15. I 1 18-98 i 12 5 7 - -
16.0-23 1118-4451 - - - 33.3 -I 13 0-22 35-212 - - - - 66.7
9 3-18.2 28-160 I 81 63 67
I
14.2 -
18 I 90 - - - -
I
15
8 1-24.0 10-345 28 18 22 - -
9.0-12.2 40-63 32 6 I 12 - -9.7-12.7 10-68 -
I
-
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l a k e
B u t ,
d r a w -
o f t h (
S u b s e
n i z e t
t o o i :
f l o o d s
d o u b t ,
s i o n a
t h e l a ]
p r e c l u
i n t h e
H o w I
i s y e t
t o e X I
s u c h
T i l a p i a
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w h e t h (
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e x t e n d ,
b y a r t '
SUM~
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w a s a s e a s o n a l s u c c e s s i o n b o t h o f e n v i r o n -
m e n t a l f a c t o r s a n d b i o l o g i c a l p r o c e s s e s
w h i c h a c c e l e r a t e d t h e r a t e a t w h i c h o r g a n i c
m a t t e r w a s d e c o m p o s e d . E v e r y y e a r , t h e
s w a m p s u n d e r w e n t a s e a s o n a l c y c l e o f
v a r y i n g w e t n e s s s t a r t i n g f r o m c o m p l e t e
s u b m e r g e n c e i n O c t o b e r . T h i s w a s f o l l o w e d
l a t e r b y w e t a n d d a m p c o n d i t i o n s u n t i l
b y t h e p e a k o f t h e d r y s e a s o n , t h e s w a m p s
w e r e m o r e o r l e s s c o m p l e t e l y d r y , l e a v i n g
o n l y i s o l a t e d p o o l s i n s o m e p a r t s . T h u s w a s
p r o d u c e d a n a l t e r n a t i o n b e t w e e n w e t a n d
d r y c o n d i t i o n s w h i c h i s k n o w n t o e n c h a n c e
t h e r a t e o f d e c a y ( V I S S E R a n d I M E V B O R E ,
1 9 6 9 ) . D u r i n g m a n y y e a r s , t h e d r y g r a s s
w a s b u r n t t o a l l o w a r e - g r o w t h o f y o u n g
s h o o t s f o r c a t t l e . T h e a s h p r o d u c e d f r o m
t h e f i r e s a l s o h e l p e d t o m i n e r a l i z e s w a m p
w a t e r a n d t o s u p p o r t t h e g r o w t h o f p h y t o -
p l a n k t o n . T h e n e t e f f e c t o f t h e s e w a s t h a t
w h i l e t h e y l a s t e d , t h e s w a m p s s u p p o r t e d
t h e g r o w t h o f p o p u l a t i o n s o f a l g a e , b a c t e r i a ,
v e g e t a t i o n , b e n t h i c f a u n a a n d f i s h f a r d e n s e r
t h a n t h o s e f o u n d w i t h i n t h e m a i n r i v e r
c h a n n e l .
I n t h i s w a y t h e s w a m p s p r o v i d e d e n v i r o n -
m e n t a l d i v e r s i f i c a t i o n ( s p a t i a l h e t e r o g e n e i t y )
w h i c h e n a b l e d r i v e r f i s h e s t o e x p l o i t a
d i f f e r e n t a n d a r i c h e r e n v i r o n m e n t w h i c h
w a s a l s o s t a b l e f o r t h e s p a w n i n g a n d b r e e d i n g
o f t h e i r y o u n g . S p a t i a l s e p a r a t i o n b e t w e e n
a d u l t f i s h i n t h e r i v e r a n d y o u n g f i s h o f
t h e s a m e s p e c i e s i n t h e s w a m p b e c a m e
p o s s i b l e t h u s r e d u c i n g t h e c h a n c e o f c o m p e t i -
t i o n f o r f o o d a n d s p a c e . I n t h e c o u r s e o f
t i m e , t h e s e f a c t o r s m u s t h a v e c o n t r i b u t e d
t o t h e g r e a t d i v e r s i t y s h o w n b y t h e f i s h
c o m m u n i t y i n t h e r i v e r ( L O W E - M c C O N -
N E L L , 1 9 6 9 ) .
U n f o r t u n a t e l y t h i s c o m p l e x e n v i r o n m e n t
h a s n o w c e a s e d t o e x i s t b e c a u s e o f t h e f o r m a -
t i o n o f t h e l a k e . E x c e p t a t t h e n o r t h e r n - m o s t
p a r t o f t h e l a k e w h e r e s o m e s w a m p s r e m a i n ,
E c h i n o c h l o a s t a g n i n a , E . p y r a m i d a l i s , V o s s i a
c u s p i d a t a a n d P o l y g o n o n s e n e g a l e n s i s a r e
e s t a b l i s h e d o n l y i n s m a l l i s l a n d s a t t h e
B A K A R E , ( 1 9 6 9 ) e x p l a i n e d t h a t t h e s w a m p s
w e r e a b l e t o m a i n t a i n f a i r l y h i g h s t o c k s
o f f i s h b e c a u s e c o m p e t i t i o n f o r f o o d a m o n g
t h e f i s h e s s e e m e d t o b e r e d u c e d b y t h e
s u p e r - a b u n d a n c e o f f o o d a n d b y c o m p l e -
m e n t a r y f e e d i n g h a b i t s a m o n g t h e f i s h e s .
T h e m a j o r i t y o f f i s h e s a l s o e n t e r e d t h e
s w a m p s a n n u a l l y t p b r e e d . ( I M E V B O R E ,
1 9 7 0 b ) . I t i s c l e a r t h e r e f o r e t h a t t h e e x t e n t
a n d a v a i l a b i l i t y o f t h e b r e e d i n g g r o u n d s
p r o v i d e d b y t h e s w a m p s w a s a p o s i t i v e
f a c t o r t o t h e f i s h e r y i n t h e r i v e r b a s i n .
T h i s i s p r o v e d b y t h e f a c t t h a t m a n y l o c a l
f i s h e r m e n t o o k a d v a n t a g e s o f f i s h m i g r a t i o n s
i n a n d o u t o f t h e s w a m p s t o t r a p l a r g e
q u a n t i t i e s o f f i s h d u r i n g t h e b r e e d i n g s e a -
s o n s . S u c h w a s t h e i m p o r t a n c e o f t h e s w a m p s
t o t h e f i s h e r y t h a t i n c e r t a i n a r e a s , f i s h e r m e n
r e t a i n e d f i s h i n g r i g h t s o v e r p o r t i o n s o f t h e
s w a m p s w h i c h w e r e d e l i n e a t e d a n d p r o t e c t e d .
· I t m a y t h e n b e a s k e d , w h y w e r e t h e s w a m p s
s o p r o d u c t i v e ? A v a i l a b l e e v i d e n c e s h o w s
t h a t E c h i n o c h l o a s w a m p s i n t h e N i g e r a n d
N i l e v a l l e y s a r e a l w a y s p r o d u c t i v e . ( A N O N ,
1 9 5 3 - 5 4 ; D A G E T , 1 9 5 4 ; R E E D , 1 9 6 7 ;
B A C A L B A S E - D O B R O V I C l , i n p r e s s ) . T h e
p l a n t s h a v e n a r r o w l e a v e s w h i c h m a y b e a s
l o n g a s 2 m . T h e i r r h i z o m e s a r e a l s o l o n g
b u t u n l i k e C y p r e u s p a p y r u s d o n o t f o r m
d e n s e m a t s w h i c h o b s t r u c t t h e f l o w o f w a t e r
a n d p r e v e n t a d e q u a t e p e n e t r a t i o n o f l i g h t .
T h u s t h e p r e s e n c e o f a s l o w c u r r e n t p r o v i d e s
c o n d i t i o n s f o r m i x i n g a n d a e r a t i n g t h e s w a -
m p s . I n t h e c a s e o f t h e R i v e r N i g e r i n t h e
K a i n j i L a k e a r e a , t h e p r e s e n c e o f s e a s o n a l
f l o o d s e n s u r e s m i n e r a l e n r i c h m e n t f o r t h e
g r o w t h o f a r i c h a q u a t i c l i f e . C o n s e q u e n t l y ,
m a n y f i s h s p e c i e s l i v i n g i n t h e r i v e r u n d e r t a k e
l a t e r a l m i g r a t i o n s i n t o s w a m p s ( D A G E T ,
1 9 5 8 ) . I n t h i s r e s p e c t t h e s e s w a m p s d i f f e r
f r o m t h e p e r m a n e n t s w a m p s i n E a s t A f r i c a
w h i c h a r e d e o x y g e n a t e d a n d d e v o i d o f f i s h
l i f e .
M u c h m o r e i m p o r t a n t o f c o u r s e w a s t h e
r a t e a t w h i c h o r g a n i c m a t t e r w a s d e c o m p o s e d
( A N O N , 1 9 5 2 ) . W i t h i n t h e s e s w a m p s , t h e r e
x
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take margins and only during high water.
But, as a consequence of the annual 10 m
draw-down this vegetation at the margins
of the lake is stranded and thus destroyed.
Subsequent to this, terrestrial plants colo-
nize the newly exposed lake floor, but this
too is destroyed with the coming of the
floods. This annual cycle of events is un-
doubtedly beneficial in preventing the inva-
sion and establishment of aquatic weeds in
the lake but its inherent instability has so far
precluded the establishment of swamps
in the lake margines (IMEVBORE, 1971).
How long this sequence of events will last
is yet to be seen. At the moment, it seems
to explain the decline in the numbers of
such swamp-living fish genera such as
Tilapia, Gymnarchus and Protoplerus in the
new lake. It also raises the question as to
whether the size of the fishes in the lake
would not be greatly enchanced by swamp
formation in the future, and recalls the
suggestions made by REED, (1967) about
extending the life of seasonal swamps
by artificially controlling their water supply.
SUMMARY
The ecology of the swamps in the basin
of Lake Kainji was studied prior to the
formation of the Lake. Two kinds of swamps
were recognized: those fringing the river
and those found in the old river and stream
beds. All were shallow seasonal swamps
formed during the rainy season. They lasted
for not more than nine months each year.
Their plant cover comprised mainly Echi-
nochloa, Polygonon and Cyperus spp. but the
notorius swamp sedge Cyperus papyrus
was not found.
Measurements of the quality of the water,
phytoplankton standing crop (as chrophyll)
and concentrations of micro-organisms
showed a higher productivity in the swamps
than in the river water.
SWAMPS IN THE KAINJI LAKE BASIN 91
The high productivity of the swamps
can be explained from the seasonal succession
of wetness and dryness resulting in a high
rate of decay. enrichment of organic matter
from the annual floods, the presence of
slow currents which mixes and aerates
swamp water at all times and the burning
of the dry grass.
Because river fish entered the swamps
regularly to feed and breed, the swamps
were rich fishing grounds.
Now that Kainji Lake has been formed,
the large annual draw-down of water prevents
the formation of marginal swamps resulting
in the decline on the numbers of swamp-
living fish genera like Tilapia, Gymnarchus
and Protoplerus.
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